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DOWNHOLE APPARATUS AND METHOD FOR EXPANDING A TUBING

This iHVenticn relates to downhole apparatugs and in
particular to apparatus for use in expanding liner or
tubing. The invention also relates L0 a method of
expanding tubing.

WO-A-33\25800 (Shell Internationale - Research)
describaes a methqd of completing an uncased section of a
borehole in an underground oil-bearing formation. A liner
pProvided with overlapping longitudinal slots is fixed at a
predetermined position in the borehole, A tapered
expansion mandrel or cone is then moved through the liner
and expands the liner to a diameter larger thanvthe cone
maximum diameter. Ideally, the liner is expanded to such
an extent that it contacts the bore wall, In one
application, the slotted liner supports the borehole wall
while permitting oil to flow from the formation into the
bore. In other applications the liner is expanded into
soft cement, and after the cement has set the bore is
dfilled out to the diameter of the expanded liner.

The liner may be run into the borehole with the cone
already positioned at the liner upper or lower end, or the
cone may be run in after the 1liner is fixed in the
borehole. The latter operation requires provision of a
cone with a smaller diameter configuration such that the
conle may be passed through the bore casing and then
expanded to a larger diameter configuration bhefore beigg

pulled or pushed through rthe liner. WO-A-93\25800
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discloses one form of expandable cone, however the
disclosed arréngement produces an expanded cone with a non-
continuous circumference, resulting in non-circular
expanded liner. <This reduces the effective diameter and
surface area of the liner, and results in the liner bein;
spaced from the bore wall at a number of locations around
the liner circumference; all of these featyres of the
liner tend to reduce its effectiveness in termé of
formation control and subsequent management .

It is among the cbjects of embodiments of the present
invention to provide an expansion mandrel or cone which may
agsume a smaller diameter firse configuration to allow
running inlthrough an unexpanded liner but which, in a
second configuration, will maintain a larger diameter for
expanding liner to a substantially circular form.

' According to the present invention there is provided
downhole apparatus for use in expanding tubing, the
apparatus comprising a body for connection to a string and
an expansion portion on the body which may be arranged to

define a smaller diamster first configuration for running

in and a larger diame;er second configuration for expanding

the tubing, the expansion portion including a plurality of
radially movable parts for defining an outer surface
thereof and which parts are axially and circumferentially
offset for movement between the first and second
configurations, and are axially alignable in the seconq
configuration to define a substantially continuous outer

circumference.
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According to another aspect of the present invention
there is provided a method of expanding tubing, the method
conprising the steps of:

providing apparatus comprising a bedy for connection

s te a string and an equnsion portiocn on the body, the
expansion portion including a plurality of radially movable
- parts for defining an outer surface thereof;

arranging the parts in an axially offser first
confiéuration in which the parts may assume a smaller

10 diameter first configuration;

mounting the apparatus on a string;

running the apparatus into a borehole and through a
length of expandable tubing;

circumferentially offsetting the parts;

15 moving the parte radially ocutwardly and ax i a lly
aligning the parts whereby the parts assume a larger
diameter second configuration to define a substantially
continuous outer circumference; and then

pulling the expansion portion through the tubing to

20 expand the tubing. .

The present invention thus avoids the disadvantages of
existing proposals, in which the expansion mandrel or cone
is made up of solely radially movable parts; to allow the
parts to assume a smaller diameter configuration the parts

28 muat be circumferentially spaced when in the larger
diameter configuration. In the present invention the
ability to axially offset the parts gbviates the need for

such spacing.
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Preferably, two sers of expansion portion parts are
provided, each set comprising a plurality of
c;rcumferentlally aligned parts with Spaces therebetween to
accommodate the other parts when each set is in the larger
diameter second configuration. The pParts may be configurec;
to allow one set of parts to be radially extended to the
second confxguratzon and the sets then axlally aligned
before the other set is extended.

Preferably also, the apparatus includes means for
moving the parts between the first and second
configurations. The moving means may utilise mechanical
forces :ransférred through the string but preferably
utilise fluid pressure forces created by fluid pumped’into

or through the string and body. Thus, the body preferably

defines a bore including a restriction to permit creation
of a preasure force which may be utiliged te drive a piston
arrangement linked to the parts.

Preferably also, the apparatus includes means for
retracting the pParts from the second configquration to the
first configquration. Most preferably, the retracting means
is in the form of a biassing arrangement, conveniently a
spring. Alternatively, the retracting means may be fluid
presaure.actuated and in such an apparatu§ fluid pressure
may also be utilised to actuate means for moving the parcs
from the first to the second configuration. 1In one such
apparatus valve means is provided ro allow a fluid pressure
force to move the parts in one direction from the first to

the second configuration and then in the opposite direction
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frol:n the second to the first configuration. The valve
means may be actuated by, for example, application of an
over-pressure to move a valve member from a first
configuration to a second configuration. Such a valve
S means may be provided in conjunction with retracting means
including a biassing arrangement, for use in the event of
failure of the biassing arrangement.
The parts may take various forms including: pivotally
mounted or flexible fingers, the free ends of which may be
10 extended by axial movement of the fingers relative to
appropriate cam surfaces; or radially moveable keys, which
may be extended by ;xial movement of the keys relative to
appropriate cam surfaces. Where the parts are in the form
of flexible fingers, the parts may normally define a larger
15 diameter in the first configuration, but be :anar.dly
deflectable to the smaller diameter; in the second
configuration the fingers are supported such that they are
not deflectable.
According to a further aspect of the present invention
20 there is provided downhole apparatus comprising a body for
. connection to a supporting string and a portion on the body
which may be arranged to define a smaller diameter first
configuration and a larger diameter second configuration,
said portion including a plurality of radially movable
25 parts which are axially and cireumferentially offser in the
first configuration, and are axially aligned in the second
configuration, i

According to a still further aspect of the present
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invention there is provid?d fluiq Pressure actuated
downhole apparatus including: a body defining a bore; an
annular actuating piston movable in the bore; and a valve
piston movable relative to the actuating pxston by
application of bore fluig Pressure, in a firgt posltion the
valve piston permitting fluid Pressure in the bore to be
communicated to one gide of the actuating piston and in a
second position the valve Piston Permitting fluid Pressure
in the bore to be communicated to the other side of the
actuvating piston.

These and other aspects of the invention will now be
described, by way of example, with reference to the
accompanying drawings, in which:

Flgure 1 is a sectional view of one half of downhole
apparatus for use in expanding slotted tubing in accoxdance
with a first embodlment of the present invention, the
apparatus being shown in a first configuration;

Figures 1a and 1b are sectional viaws on lines 1a - 1a
and 1b - 1b of Figure 1;

Figure 2 corresponds to Figure 1, but shows the
apparatus in a second configuration;

Figure 2a is an end view of Figure 2;

Pigure 3 corresponds to Pigure 2, but sghowg the
apparatus ready for movement from the gecond configuration
to the first configuration under the influence of fluid
Pressure; .

Figures 4 corresponds to Figure 3, but shows the

apparactus after having been returned to the first
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configuration under the influence of fluid pPregaure;

Figure S is a sectional view of downhole apparatus in
accordance with a second embodiment of the present
invention, the apparatus being shown in 3 first
configuration; )

Figure Sa is a development of a portion of the
apparatus of Figure §;

Figure 6 corresponds to Figure 5, but shows Cthe

apparatus in a second configuration;

Figure 6a igs a development of a portion of the

apparatus of Figure 6;

Figure 7 is é sectional view of downhole apparatus in
accordance with a third embodiment of the present
invention, showing the apparatus in a first configuration;

Figure 7a is a sectional view on line 7a - %a of
Figure 7;

Figure 7b is a sectional view, corresponding to a view
taken on line 7b - 7b of Figure 7 as the apparatus is
pPassed through a restriction, and showing the apparatus in
a first configuration;

Figure B8 corresponds rto Figure f, but shows the
apparatus in a second configuration;

Figure B8a is a sectional view on line 8a - 8a of
Figure 8;

Figure ‘3 is a sectional view of one halfv of an
actuating arrangement in accordance with an aspect of the
invention, the arrangement being shown in a first

configuration;
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Figure 10 ig a view corresponding to Figure 1o, and
showing the actuating arrangement in an intermediate

configuration; angd

showing the actuating arrangement in a second
configuration.

Reference is fjirst made to Figure 1 éﬁ the drawings,
which illustrates downhole apparatus 10 for use in
expanding slotted tubing {n accordance with g first
embodiment of the Present invention, The apparatus
comprises a tubular body 12 which is connected to the lowér
end of g3 drillstring 14 and carries an expansion portion
including first ang Second sets 16, 17 of pivoting cone-
forming fingers. 1In a first confiquration, as illustrated
in Pigqure 1, the fingers 16, 17 define a diameter smaller
than that of the slotted tubing 1a which the apparatus will
be used to expand, such that the apparatus 10 may be run in
through the tubing 18. As will be described, the fingers
16, 17 may thereafter be.moved to a largér diameter second
configuration (Figure 2) sueh that the apparatus 10 may be
pulled upwa;dly through the tubing 18 to expand the tubing
into contact with the bore wall.

Each set of fingers 16, 17 is mounted on a respective
trolley or carriage 20, 21 which is axially movable
relative to the body 12, each carriage including 1cad
transfer keyas 22, 23 extending through respective slots 24
in the -body 12 'and engaging a respective part of anp

actuating arrangement 26, further details of which will be
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described. In this example, each set 16, 17 includes three
fingers, and each set is offset 60° from the other.
Figures la and 1b of the drawings illustrate the finger
free ends 28, 329 in the smaller diameter fig;t
configuration. '

The upper face of each second carriage 21 defines a
ramp 30 such that when the first get of fingers 16 is moved
downwardly relative to the carriage 21, the free ends of
the fingers 28 ride up the ramp 30 to assume the larger
diameter configuration. A similar effect ig achieved for
the second set of fingers 17 by a ramp 31 defined by an
enlarged lower body end portion 32,

The upper end of the body 12 defines a spring chamber
34 accommodating a coil spring 36 which normally biases the
actuating arrangement 26 to a position in which the fingers
16, 17 are in the first configuration. The actuating
arrangement 26 includes an inner sleeve 38, the upper end
of which carries a collar 40 extending into the spring
chamber 34, and which carries on its inner surface a sleeve
42 defining a restriction 44. The lower end of the inner
fleeve 38 is connected to the carriage 20 via the 1oad
transfer keys 22 a£d also provides mounting for spring
fingers 46 which protect a sleeve 48 linked to the second
carriage 21 by the keys 23.

To move the fingers 16, 17 from the first
configuration to the second configuration, a ball s is
pumped down the drill string 14 from the surface and

engages the restriction 44 effectively sealing the lower
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end of the string. Pumping down on the ball S0, in this
example to 2 pressure of 77.3 kg\em? (1100 psj), creates-a
pressure force which drives the actuating arrangement 2¢
downwardly. As the actuating arrangement begins to move
the first carriage 20 jis moved downwardly on the body 12,
however the second carriage 21 does not move immediately
Thus, the first set of fingers 16 ride up onto the carriage
21 to assume the larger diameter second configuration.
Continued movement of the actuating arrangemenr 26 brings
the lower end of the firet carriage 20 inte contact with
the upper end of the second carriage 21, and thus pushes
the second carriage 21 downwardly such that the second set
of fingers 17 ride Up onto the body end portion 32. As
will be noted from Figures 1a, 1b and 2a, the edges of the
sets of fingers 16, 17 are configured such that the second
set of fingers 17 miy ‘be expanded radially outwardly
between the previously expanded first set of fingers 1s.

With the fingers 16, 15 in the larger diameter second
configuration, the .apparatus 10 is liftea on the dril}
string through the tubing 18, forcing the tubing 1B to
expand into contact with the bore wall. As is evident from
Figure 2a, the configuration of che free ends ©f the
fingers is such that the expanded fingers define a
substantially continuous circumference, such that the
expanded tubing has a circular form.

In normal operation, following the expansion of the
tubing—la, bleeding-off of pPressure above the ball 50 will

allow the spring 36 to lift the actuating arrangement 25 to
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retract the fingers 15, 17 to the smaller diameter firse
configuration, such that the apparatus 10 may be retrieved
from the bore hole. However, if che spring 36 should fail,
or a part of the apparatus 10 hag been damaged or jams such
that the spring 36 does not produce sufficient force 'to
return the fingers 16, 17 to the first configuration, fluid
pressure may be utilised to life the fingers, ag will pnow
be described. As noted above, the restriction 44 which
engages the ball 50 is defined by a sleeve 42 mounted on
the inner sleeve 38, The sleeve 42 is held in place by
shear pins 52 such that by application of an overpressure,
in this example arcund 280 kg\em? (4000 pai), the pins s2
will shear allowing the ball sg and spleeve 42 to move
downwardly to abut a shoulder 54 on the inner surface of
the sleeve 38, as shown in Figure 3. This movement brings
a ghear Pin pox:r. 56 on the sleeve 42 into alignment with a
shear pin port S8 in the sleeve 38, Thus, the fluid
pressure from the string and apparatus bore can now be
communicated into the spring chamber 34, below the collar
40. This drives the collar 40, and the rest of the
actuating arrangemenﬁ 26, upwardly such that the fingers
16, 17 are returned to the smaller diameter firse
configuration. To accommodate the displacement of fluid
from the portion of the spring chamber 34 upwardly of the
collar 40 a burst disc 60 is Tuptured to allow fluid to
flow from the chamber 34 into the bore hole annulus. .

Reference is now made to Figures S and 6 of the

drawings, which illustrate downhole apparatus 70 for use in
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expanding slotted tubing in dccordance with g second
embodiment gf the present invention. 1t should be noted
that in these drawings the *upper* end of the apparatus 70
is located to the left hand side of the drawings. The
apparatus 70 comprises a tubular body 72 for connection to
the lower end of a drill string (not shown) ang defining
two sers of windows 74, 75 accommodating respective gets of
keys 76, 77. An axially movable gleave 78 is mounted
within the body 72 and ig biassed towards a first position
by a coil spring 80 which acts between the sleave 78 and
the body 72, The sleeve 78 defines an annular surface 82
and with the sleeve in its first position the surface 82
supports the keys 76, 77 in a smaller diameter first
configuration, in which the apparatus 70 may be run through
a length of slotted tubing 84. The sleeve 78 also defines
a second surface 86 on which the keys 76, 77 may be
supported in a larger diameter second configuration as
shown in Figure 6 of the drawings.

The lower end of the bedy 72 includes a collar 88
defining a bore Testriction which restricts downwaxrd
movement of a ball 90 located within the bore. Thus, while
running in, the ball 99 may be lifted from the collar Bes
allowing well £luid to flow into the apparatus 70 and drill
string. However, on pumping down through the drill string
and apparatus 70, the ball 90 ig pushed against the collar
88 to seal the bore such that the pressure within the bore
rises. The Sleeve 78 ig configured such thac a positive

pressure differential between tha body bore and the
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~and thus move the keys 76, 77 from the firse configuration

to the gecond configuration, as will be described.

Each sget of keys consists of three keys, and each gpt
is circumferentially offset relative to the other by 60e.
In the first cenfiguration the keys 76, 77 are also axially
offget, as may be seen ip Figura 5. Accordingly, the
windows 74, 75 are also circumferentially' and axially
offset, as may be seen in Fiéures 5a of the drawings.

Upward movement of the sleeve 88 relative o the body
72 first lifts the first set of keys 76 radially oucwardly
as a ramp portion 92 between the surfaces az, 86 engages
the inner lower face of the keys 7¢. Initially, axjal
movement of the keys 76 isg prevented by the window upper
walls 94. However, as the keys 76 are moved outwardly each
window wall 94 is brought into alignment with an axial slot
96 in the respective key, which allows the keys 76 to be
moved into axiazl alignment with the second keys 77 on the
ramp 98 at the lower end of the second surface @6 engaging
the inner lower face of the keys 7¢. The gecond set of
keys 77 is moved cutwardly by the Tamp 92 coming into
contact with the ipper lower face of the keys 77. Thus, at
the end of the stroke of the gleeve 78, the keys 76, 77 are
axially and circumferentially aligned, as illustrated in
Figure 6a, to define the larger second diameter, ready to
be pulled through the tubing. -

The keys 76, 77 are returned to the smaller diameter

second configuration by bleeding off Pressure from the
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bore, such that the spring 80 returns the sleeve 78 to its
initial position. Attempting to pull through a restriction
after pressure ig bled off will cause the keys to collapse
inwardly should the spring fail, .

Reference is now made to Figures 7 and g of the
drawings, which illustrate downhole apparatus 150 for usae
in expanding tubing in accordance with a third embodiment
of the present invention. The apparatus 1sp includes a
tubular pody 152 for connection to a drill string 154.
Mounted to the lower end of the body 152 is a spring finger
mounting asgembly 156 from which three s%ring fingers 15¢
with enlarged free ends 160 exteﬁd axially downwards. The
asgembly 156 also defines an cuter face of a gpring and
Piston chamber 162, the inner face of the chamber 162 being
defined by a piston and cam assembly 164 whieh is axially
movable relative the spring finger mounting assembly 156.
The assembly 164 inciudes 4 sleeve 166 carrying a piston
168 extending into the chamber 162, with a spring 170
abutting an upper face of the piston 168 and tending to
move the assembly 164 downwardly relative to the assembly
156. Pluid ports 172 extend through the sleeve 166 to
provide fluid communication between the apparatus bore 174
and the chamber 162, on the opposite gide of the piston 168
from the spring 170.

The assembly 164 also defines a cam pertion 176 which,
with the apparatus 150 in a firsc configuration, is spaced.
downwardly from the fingér free ends 160, such tha- the

ends 160 may be deflected inwardly as the apparatys 150 is

— et
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run into a bore hole (see Pigure 7b).

The lower portion of the apparatus 150 is a mirror
image of thé upper portion, though the lower set of spring
fingers 178 are offset by 60° co the upper fingexs 158,
Further, a lower body portion 180 mounted on the lower end
of the éiston and cam assembly 1g4 defines a restriction
184 in the bore 174.

For running in, the springs 170 tend to extend the
apparatus 150 axially such thar the spring finger free ends
160 are spaced from the cam portion 17¢, allowing the
tingers to be deflected inwardly as the apparatus 150 jig
Tun in and is run through borehole restrictions such ag the
length of slotred tubing 186 which is to be expanded.
After passing through the tubing 186, fluid is pumped
through the string and the apparatus bore 174, apgd the
restriction 184, to create a pressure differential across
the sleeve 166. This TYesults in the pistong 168 being
moved in the spring and piston chambers 162 to compress the
springs 170 and o move the spring finger free ends 169
onto the cam portion 17¢ {(Pigure 8). with the fingers in
this second configuration, the apparatus 150 may be lifted
through the tubing 186 to expand the tubing, as illustraced
in Pigure 8.

Once the tubing 166 has been extended, pressure is
bled off from the bore 174 such thac the springs 170 return
the fingers 158 tro the firsge configuration. .

Reference is now made to Pigures 3, 10 and 11 of the

drawings, which . illustrate detajis of an accuating
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arrangement 19¢p suitable for yge with apparatus ag
described above. In particular, the actuating arrangement
190 is pPrimarily intended for use with 3 modified form of
the apparatus 1g9. .

[ The arrangement jg provided within a tubular body 152
and includes an annular actuating piston 194, comprising a
number of parts 194a-d, linked to an actuating rod 196
which transfers movement of the piston to the trolleys (not
shown) on which ‘the cone-forming fingers are mounted. A

1o valve piston 138 ig mounted within the actuating piston 194
and controls the-movemgnt of thg actuating piston 194, and

thus the formation of the expanding cone, as will be
described. The valve piston 193 comprises a piston reverse
sleave 200 and a pbressure retention sleeve 202, the Sleeveg

1s 200, 202 being linked by a shear pin 204. The presszure
Tetention gleeve 202 jisg linked to the actuating piston part

194b by a further shear pin 206, and a ratchet 208 ig
provided between the sleeve 202 and part 194c, the Puroosge

of wl"nich will be described.

20 Seals are provided between the Piston 154 and the body
192 at two locations 216, 211._ With the valve Piston 138

in a firgr configuration, ag illuscrated in Pigure 1,
pPressure from the suffacé {from the ‘left hand side in the
Figures) acts downwardly ang Creates a differential

25 Pressure acting over the area between the seals 210, 211,
- to move the piston 194 downwardly to form the expanding-
cone. The f£luid pressure is communicated from the body

bore to the piston 194 via pdres 212, 213, 214 in the
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piston reverse sleeve 4200, the pressure retention sleeve
202 and the actuating piston part 1%4c, respectively.

Once the cone has been formed, application of a firge
overpressure, for example 10 x 10° Pa (1500psi), shears the
pin 206 and permits movement of the valve piston 15;,
relative to the actuating piston 194, to an intermediate
position iFigure 1¢) in which the port 214 is closged by the
bressure retention sleeve 202. If the pump at the surface
providing the actuating pressure is then shut off, the
piston 194 will remain in its dewnward position, and the
cone remain formed, as the sleeve 202 is held in the
intermediate position by the ratchat 208 and traps the
Pressurised fluid behind the piston 194.

To retract the piston, and retract the cone-forming
fingers to allow Temoval of the apparatus from the
borehole, a further overpressure, for example 33 x 10 Pa
(5000psi) is applied, which shears the pin 204, -allowing
separation of the-sleeves 200, 202 and opening another port
216 in the actuating piston part 194c. This permits the
high pressure bore fluid to act on the reverse area or
underside of the pisten 194 and push the Piston upwards.
The fluid trapped between the seals 210, 211 escapes into
the borehole annulus via a 33 x 10f pa {S000psi} burst disc
218, which defines a small axrea port 220 to provide
controlled movement of the piston 194.

It will be apparent to thoge of s8kill in the art thac
;he above-described embodiments are merely exemplary of the

present invention, and thar various modifications and
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improvements may be made thereto, without departing from
the scope of the inventién, for example the number of cone-
forming fihgers may be varied. The above embodiments are
described as being mounted on dril} pipe, though of course
the apparatus may be mounted on any suitable supporting
member or string, including coil tubing. It will also be
clear that where terms Such as "upper”, "lower® and the
like have been used, this has merely been to facilitate
understanding, and the apparatus may of course be utilised
in horizontal and inclined bare holes and in different
orientationg. Further, although the illustrated
embodiments are described for use with slotted tubing, it
will be clear that the apparatus of the invention may be
utilised to expand other tubing forms and configurations,
including sandscreens. Also, the actuating arrangement
150, although described with reference to a tubing
expanding apparatus, may be utilised in any suitable fluid

actuated downhole apparatus.
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CLAIMS -

1. Downhole apparatus for use in expanding tubing, the
apparatus comprising a body for connection to a string and
an expansion portion on the body which may be arranged éo
define a smaller diameter first confiquration for running
in and a larger diameter second configuration for expanding
the tubing, the expansion portion including a plurality of
radially movable parts for defining an outer surface
thereof and which parts are axially and circumferentially
offset for movement between the first and second
configurations, and are axially alignable in the second
configquration to define a substantially continuous outer

circumference.

2. The apparatus of claim 1, wherein at least two sets of
expansion portion parts are provided, each set comprising
a plurality of circumferentially aligned parts with spaces
therebetween to accommodate the other parts when each set

is in the larger diameter second configuration.

3. The apparatus of claim 2, wherein said parcs are
configurable to permit one set of parts to be radially
extended and both sets then axially aligned before the

other get is extended.

4. The apparatus of any of the preceding claims furtner

comprising means for moving the parts between the first and
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comprising means for moving the parts between the first and

second configurations.

S. The apparatus of claim 4, wherein sajd moving means ig

mechanically actuated,

6. The apparatus of claim 4 or 5, wherein said moving

means is fluid pressure actuaced.

7. The apparatus of claim s, wherein the body defines a
bore including a restriction and a piston arrangement ig
provided and linked to the parts, whereby g2 pPressure
differential may be created to drive the piston and move
the parts from the first configuration rto the second

configuration.

8. The apparatus of claim 7, wherein the piston
arrangement includes a Piston chamber and means for sealing
the chamber to retain pressuriged fluid therein ang lock

the parts in the second configquration.

9. The apparatus of any of the preceding claims furthef
comprising means for retracting the parts from the second

configuration to the firge configuration.

10. The apparatus of claim 9, wherein the retracting means.

includes a biassing arrangement .
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means is fluid presgure actuated.

12. The apparatus of claim 11, further comprising fluig

pressure actuated means for moving the parcs from the firgt

Parts in one direction from the first to the second
conflguratxon and then providing fluid communication with
said retracting means to move the parts in the opposite

direction from the second to the firgt configuration,

13. The apparatus of claim 12, wherein the valve means is
a member controlling access to an actuating piston and in
a first configuration permits fluid communication with one
side of the piston to move the parts in one direction and
in a second configuration permits fluid communlcation with
the other side of the piston to move the parts in the

opposite direction.

14. The apparatus of claim 13, wherein tha valve member is

movable in response to applied fluid Pressure.

15. The apparatus of clainm 14, wherein the actuating
pPlston is located in a piston chamber and between the first
and second configurations the valve member is movable to an
intermediate configuration to seal the chamber ang retaxn
pPressurised fluid therein to lock the parts in the second

configuration.
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16. The apparatus of any of claims 1 to 15, wherein the
parts are flexible fingers having axially deflectable free
ends and meansg ig Provided for Supporting said free ends xn

the second configuration.

17. The apparatus of any of any of claims 1 to 15, wherein
the partes are pivotally mounted Eingers.
18. The apparatus of any of claims 1 to 15, wherein the

paxts are radially moveable keys.

19. The apparatus of claim 17 or 18, further comprising
cam surfaces for extending the parts following axial

movement of the parts relative to the cam surfaces.

20. A method of expanding tubing, the method comprising
the steps of:

providing apparatus comprising a body for connection
to a string and an expansion portion on the body, the
expansion portion including a Plurality of radially movable
parts for defining an outer surface thereof;

arranging the parts in an axially offset first
configuration in which the parts may assume a smaller
diameter first configuration;

mounting the apparatus on a string; .

rﬁnning the apparatus into a borehole and through a
length of expandable tubing;
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cit_cumferentially offsecting the parcs;
moving the parts radially outwardly and a x i a ] 1} Y
aligning I:hAe parts whereby the parts assume a larger
diameter second configuration to define 1 Substantially
continuous outer circumference; and then i

pulling the expansion portion through the tubing to
expand the tubing.

21. Downhole apparatus comprising a body for Connection to

4 supporting string and a portion on the body which may be

arranged to define a smaller diameter first confiquratien
and a larger diameter wsecond configuration, said portion

including a pluraiicy of radially movable parts which are

axially and circumferentially offser in the first

configuration, and are axially aligned in the second
configuration.

22. Fluid pressure actuated downhole apparatug including:

a body defining a bore; an annular actuating piston movable

in the bore; and a valve piston movable relative to the

actuating piston by application of bore fluid preassure, in

a first position the valve piston permitting fluid Pressure

in the bore to be communicated to one side of the actuating

piston and in a second position the valve Piston permitting
fluid pressure in the bore to be communicated to the other

side of the actuating piston.
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